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AESTRACT F 

While many studies have predicted elementary school 
achievement, few have investigated both cognitive and biographical 
predictors simultaneously in a multiple regression format. The . 
present study used both types of variables in predicting achievement 
over a 20 month span. Criterion variables consisted of Stanford 
Achievement Test subscores, and a composite Stanford score, collected 
at the end of the first grade. Shrunken R's ranged from .60 to .76. 
Sex of student was the only biographical variable which consistently 
entered optimum prediction batteries. Implications for "sex" as a 
moderator variable and preventive programs for predicted low 
achievers are discussed. (Author) 
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INTRODUCTIOII 

In any program designed to reduce academic failure among school 
children, an important first step is to identify those students likely 
to encounter difficulty. Generally, the earliest opportunity to 
predict academic difficulty is upon entrance into a kindergarten program. 
There is currently a clear need to develop valid methods for the early 
prediction and identification of children expected to make unsatisfactory 
school progress. Smith and Keogh (1962, p. 639) stated thet "The need 
for accurate early identification of potential reading problems and 
the optinal placement of children in a beginning reading program has 
been increasingly recognized. a 

A number of recent studies have shown strong relationships between 
certain cognitive variables and early school achievement (cf Bilke, 
1971; Magoon, 1969; Gruen, 1972). The research has also given muci: 
attention to cognitive group tests (ilacGinitie, 1969; Harris, 156%) 
as predictive devices for reading achievement, but the results have 
been suggestive anc not specific in individual ising instructional 
programs (Barrett, 1965; Livo, 1970). Other researchers (MacGinitie, 
1969; Farr, 1569) have suggested that there is a continuing need to 


explore and develop brief, group administered, and nore powerful predictive 


; : 
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instruments. In study enploying multivariate procedures, Gruen (1672) 
used a variety of perceptual-motor and cognitive-intellectual tests 
which resulted in multiple correlations ranging as high as .80. However, 
Gruen did not consider the inclusion of biographical variables as 
predictors. 

Biographical data as predictors of acacemic success at the college 
level have show fairly positive results (Anastasi, Meade, and Schnicders, 
1°60; Barger and Hall, 1965; Fricke, 1963, Starks, 1967; Woods, 1963) 
but Aiken (1964) felt such variébics were situation - specific and 
declined in predictive efficiency when used in a situextion different 
from the one in which it was validated. 

Although a few studics (Henderson, 1943; iiller, 1970) have show the 
importance of biographical data (i.c. parent's educational status) in 
predietinug elementary school achievement, this information has scldomn 
been combined with cognitive variables in an multivariate procedure 
Biographical data are among the moct casily gathercd predictive inform:tion 
These data can be efficiently and economically collected at the beginnin;; 
of school directly from the registration form. The casy accessibility of 
biographical information should be widerscored. If biographical data 
coutribute as much to prediction as psychometric instruments which may take 
more time to administer and are relatively expensive, then the investigation 
of the predictive validity of biographical data will have been well 


worth the effort. 
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On. difficulty in the prediction of ccoademic success is the continued 
usc of univaricte prediction techniques. Lavin (196)) pointed ovt that, 
despite the availability of multiveriate techniques, most predictive 
studics continuc to cmploy univariate methods such as eiapts correlations 
between predictors and criterion. A continuing survey of prediction 
literature ruvesls a trend toward multivariate methods, but shows that 
most researchers still use univariate techniques The strength of the 
multivariate techniques is thet they permit the combination oi variables 
in predicting a critcrion, end also callow the efficient climination of 
those variables whioh do not aid in prediction. 

Few investigations have sought to Compare the relative cificiencics 
of perceptual, cognitive and biographical predictor variables in combina- 
tion, particularly at the primary gracc level. The present research was 
dcsigned to determine the relative contributions o: selected purccptual, 
cognitive, and biographical variables in predicting first grade achievement 
from a bettery of measures gathered at the begimniug of kindergarter 
A second major purpose of this study wen to establish the predictive 
validity of au cxperimental readincus test which is comprised of items 
from several school readiness tasks. It should be pointed out that a 
primary consideration thr oughout this research has been ‘the gevelopmnent 
of a screening battery which can be vasily and economically obtained 
at the beginning of a child's cdusational experience. 

Subjects. The original sample consisted ot 14! kindergarten students 


from a suburben Northeastern community in 1970. Because of attrition 


criterion data were collccteé in 1971 on a final sample of 104 students. 
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Tuc school district employed in this research serves & crousesection of 
sociceconomic levels 

deecures; A bettery of predictor variables (sce Tale 1) were gatherce 
by 2 variety of school personnel which iacluded teochers aad specialists. 
At the beginning of the kinder gartus year the subjects were cdministercd 
a vidieaiolor perecptual tust (Berry, 1967), a tcst of lauguage 
development (Dum, 1965), 2 figure drawing test (Hildreth, Griffiths, 
and MeGauvran, 1969) sud a lccally developed academic icadiness test 
(Shrek, 1970). Biographical information gancrated three additional 
predictor variables: sex of studcit, and mother's and father's cducational 
level. The Stanford Achicvemc.t Test, which served'as a criterion 
Mexsure, wes administercd at the cid of the tirst grade by the school 


district, about 20 mouths after prediction data were collected. 
Insert_Table" 1" about"here 


Berry Test of Visual ‘ctor Integrotion: This is a test which invelves 
copying a serics of geometrical desigis and purports to assess vycehand 
cooréination. In the present study the Berry rew score, as outlined 
in the published msnuel, was used as a predictor variable. 

Peabody Picture Vocabulary Test: This test is a measure of receptive 
longuoge and assesses langucge devel opment The student is presunted with 
four pictures 0. a single page and acked to identify which is related to 
the word verbeli-ed by the cxaminer.. The Peabody raw score calculated 
according to thc published manual was used in the prevent study. 

' Figure Drawing: The subject is requested to draw a picture of a mai. 
The productious arc scored according tc the published criteria of the 


Netropolitsn Readiness Test. 
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Eect binder Keaclinss Test (BURT): Thies is 2 test composce of fix 
subtests, three of which reflect letter knowledge snd thiee of which reilect 
knowledge of numbers. espouses to thie individually administered inotru- 
went involve a varicty of smnsc and perceptual modalities. Thir test is 
based on the ratioucle that . child's ability cau be best picdictcd by a 
test which contaiis actual items selccteé from the usiverse of the area 
to be predictce. The total administration time is about rive minutes. 

The first section, which reflects letter knowledge, includes: 
1. Letter Recognition: The examiner verbalizes five letter uemes 
and asks the stuccnt to locate the sppropriate symbclic repre= 
scutatio: from 2 sheet duvicting five letter symbols. 


2. Letter Fumiug: The exuniner poiits to iive letters and requests 
the stucui.t to identify the symbols by their letter namc. 


3. Letter Writing: The stuceut is dirceted to write five letter 
symbols iduntificd by the cxaminer by their letter uones. 


The cecoue section, which reflects number kucwledge, includes: 


1. Eumber Tecogniticn; The examiner verbalizes five number waaes aid 
asks the studcat te point to the apprcprinte symbol. 


2. .fumber_ weming: The examiner points to five numbers mid requests 
the student to identify the sumbols by their number nnmes. 


3. Bunber “riting: The student is cirectec to procuce five number 
symbols verbalized by their number iicmes. 


-Each of the six subtests consist of five responses with a cerrect response 


worth onc peint. The meximum possible score is a tetal cf thirty points. 


Reversale: This is a ccwit of the number of reverszls, i e., symbols 
produced in the mirror image, from the Letter a.d wumber kriting tasks 
cf the East ¥dudsor Readiaess Test. Keversals are disregarded for scoring 


purposes ou thc EWRT. 
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Biogropuicnl Variables: The tollcwing biogrephicsl variables were 
gathered from avcileble registr:tion forms mic school recorcs: 


Sex oi the studet 


Hothers' ccucation level (highest grace atte:ided) 


Fathers' cducation level (highest grace atte.ced) 

Starford Achicvciucnt Test (SAT): This is 1 group acni.uisterec 
normative refercnecd instrument given to all studaits ia this scavcol 
district ct the ene of the first grace. It is scoured by computer anc 
eutered intc the academic file upon receipt of the test scores. The 
standard scores of the various SAT subtests servec as criterion measures 


for the presuut stucy. 


The Primery I form of the SAT used at the first grace level consists 
of five subtests that focus on the language arts skills (‘orc Reading, 
Paragraph Meaning, Vecabulcry, Spelling, word Study Skills) and one ‘ 
subtest that asscssues arithmetic abilitics (Arithnetic). The sum 
total of the stau.dard scores gencrated an additici.al criterion variable. 
Statistical Analysis 

Data were aualyzce by meais of stepwise inultiple regressicn 
techniques, anc optimum sets of predictors were identifiec. An optimum 
battery of precictors is defined as that combinetion of variables which 
predicts the critcrion with a minimum standard error of estimate. Au 
outcome of the stepwise method is that cach variable is rauk crdered 
in terms of its ability to identify criterion variaice. To achieve some 
sort of overview about the importance of cach predictor, the rank order of 
éach predictor's entry inte regression equations was tallied across each 
of seven criterio. ln this way, the sum of the ranks indicated the use= 


fulness of each predictor in accowiting fur criterion variauce. 
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Ro:ks wore ge.crated by assigmiug pc iat values te the o1cer of wutry 
of cach precictcr inte the regressic.. equeticy within the stepwise format. 
‘Thus, a precictor waich entcrce the equation first -was giveu six puints, 
a geconc place eutry was given five points, and so on. Finally, because 
® crossevalidatio: saaple had not been available, Lord's turmuls (1950) 
wos appliec to the multiple correlations to estimate the anouit of 

: shrinkage which would occur in a new sample. 

RESULTS . 


Results of the multiple regression analyses of the cigat predictor 


variables with respect to each Stanfcre subtest and the sum cf the scaled 
sccres are presentcd in Table 2. iultiple K's rengee fren .65 to .74, 
for predicting the Stuiford subtests using an cptimum battery of 
variables, with a median R of .67. In predicting the sun cf the Stanford 
scaled scores, a mere relicble criturion, an k of .78 was obtained. 
LagePtTngbTeT27 abot hire 

Since cross-validation pivccdurces were not employed, shrwiken 
multiple oorrclatious were cstimated using Lore's (1950) formula’ aud 
yielded R's ranging from .60 to .70 with a median of .62 for the Stanford 
subtests and © shrunken Ff cf .76 for the sum of the subtests. 

The rank ordcr of the predictor variables accounting for criterion 


variaice are presecntcc in Table 3. The tctal score on the East Windsor 


Readiness Test and the raw score on the Peab.dy Picture Vocabulary Test, 
Insert "Table" 3" about “here 
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two coguitive menzsurces, clearly earmec the most poiuts -s they consistently 
appeared in the first or second positicn in the optimum betterics. ex, 
the only bicgraphical vceriable tc ccnsistcitly appear in the optimun 
batteries, renked thirc in accounting fer criterion variance. 

Because of the rclatively high ranking cf sex as 1 predictor 
varinble, it was treatcd as o moderator variable in subsequent anclyscs. 
In athae werés, the pre@ictions were run for males and female subjects 
separately. lesults of the stupwisc analyses within sex are shewn in 
Tables 4 ond 5. It cm be scen thot cbtaincd L's were nit substantially 


impreved by using sex as a modernatcr. ‘Shrunken E's fcr the male 


sample ranged from .60 to .78, with a median k of .70; fcr the female 
sample, the range was from .33 to .72, with =. mcian R of .71. Despite 
the negligible incrense in predictive efficiency whcn using sex 1s a 


moderator, ancther important finding was Ciscovered. The rank crcering 


of predictor entry intc optimum batterics was considcrably different 


between malcs and females. The male Ss gencreted roukings quite 

similar to the combined sample, but the predictor ranks for fomole Ss 

were shifted (sce Table 3). It nppears that the Penbody was the best 
predictor within femelus Ss, while the Enst Windsor Readiness Test was best 
for male Ss. Beccusc of the poor subject-to=-predictor ratie vbtrined 

when predicting within sex, it must be ackucowledged that the result:nt 
regression equations are likcly to be spuricusly high. Thus, the shrunken 
Rs reflect, in some cascs, relatively large estimates of shrinkzge in 


& cross-validation semple. 


DISCUSSION AD CC.#CLUSIO. 

| This Hisnenaeds was Concerned with determining on cptimum sct of 
cugnitive ane bivgraphical precictcrs which can precict school achicvement 
at the primary level. The results indicate that first groce achievement 
can be cffectively predicte? using a combination ci vericbles. 

The East Winecsor Keacincss Test, an experimental instrument, appeared 

to be the best and most ccnsistent predictor of achievement scercs with 

a 


the Peabody Picture Vocabulary Test running 2 clese secone place. Sex 


ranked third across all predictors in accounting for criterion variance. 


Shrunken multiple correlations suggestec that minimal sbrinkage 


would occur with a cross-validation semple. Such » cressevalidation 
stucy is currently in progress and additional predictcrs have been 
inclucee in on attempt to further improve prediction. 

With the current press teward indivicuclized instructicn, cne 
pessible cutcome is tht the witenacninaoy or slcw learnex will have 
reneCicl programs ‘custom built’ for his particular needs. Yet, remecial 
progrems arc not, and never h-ve been a sufficient means for helping 
children with ieavnbie difficulties. One major problem with remediation 
techniques is that they must ordinarily wait until the dysfunction is 
Ciscovered. It secms likely that the later the dysfunction is discovered, 
the more cifficult the remediation process. An alternate, cr supplementary 
method of assisting ycungsters is to precict those likely to have 
difficulties, and to institute preventive programs. 

Identification cf learning problems can be a costly prececure. A 
large number of referrals at the primary schocl level are usually con- 


cernec. with achicvement prcblems, or behnvior problems related to 
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necdemic frilure. The relative scarcity of psycholugists enc other pupil 
pers ;nnel spucirlists suggests the uced for a sercening technique which 
is cconcmical in ccst, time, and maipower. bith such a technique, 

he psycholugist's time can be usec more efficiently anc he can m ke 
mre effective use of his skills. 

If the indivicuclizec instruction is tc be censicered as desirable 
it must consicecr differences among children which are pertinent to learning. 
After differences are identifica, the deficits shvulc be Cimished by 
programs Cesigned anc tailcrec in accorcance wita the uifferences. 
Children who are icentifiec by cfficient precicticn procedures as likely 
to hove agacemic difficulty may be referred fer iurther Cingnostic evol- 
uation to determine competcncics regercing specific sansory, perceptual, 
affective oc cognitive factors. Scher] failure can thus be preventcd 
to seme extent by carly intervention which leacs to more individualized 
instruction. 

Eeucatiourl researchers heve studiec the relationships between 
sensory preferences and acadcmic performence (e g., Benger, 1968; 
O'Connur, 1969) with the assumption that some stucents are “visuel" 
learners aac others “aucitory" learners. Hence, the reading approach 
would be “sight ur “phonic’ Gepending cn the child's preferred modality. 
hecording to Zigmenc (1969), reacing at the cecoding level involves the 
polativneins between aucitory patterns and spaticlly-orcered visual 
patterns. Thus if a child lacks the skill to analyze phonic elements, 


the sight" approach may be inappropriate since it is dependent upon 


letter=-sound relaticnships. 
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Trociticnolly, the elementary schecl provices a single program in 
reading for all students. While in seme cases the rate of learning 
is varied, there is seldom on attempt to indivicualize the instructional 
content to accommecate the child's neccs. If the cote in this stucy 
are replicable ond the results reliable, it may be ressoncble tu 
suggest that a phonics approach tc reacing would serve the inajcrity 
vf students since csbatany reception skill was a strong predictor of 
achievement success. In « secent stucy by husner (1973), 2 similar 
coaclusiou:‘was suggestec as a result of the strong relationship he 
found between his auditory perceptual test anc the longuxge arts 
subtests of the Grace 1 Stanford Achievement Test. A direct implicaticn 
is the nced for preventive training in the aucitory skills as indicatcd 
by low scores i ‘ic preser.t battery to prepare the chilc for phcnics 
before placement intc a rercing pregrem. If there is o nece for 
accommodation cr variation, this shoulc occur within the phonics progran 
with the usc of tuaching cevices (c.g. language master), that could 
supplement the program. 

In summary, althcugh thcre have been literclly huncreds of stucics 
predicting acaccmic success, it is a rare cccasicn which finds prédiction 
cf achievement yeked to actual preventive techniques. Tne present stucy, 
then, is an attempt to begin a series of pregrammatic resvearch which 
will not only identify anc crossevalicate optinuwa prediction batteries 
fer young children, but clso emphasize the preveutive aspects cof such 


research. 
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Table 1 


Precictor V-rixbles 


1. Berry Test of Visual ‘ctor Intcgration (BRS) 

2. Peabody Picture Viucabulary Test (PES) 

3. Figure Droewing subtest of the fictropolitan Readiness Test (FD) 
q 4. Mast Winésor Readiness Test (EWRT) 

5. Number of Symbol Reversals on the LvhT writing tasks (REV) 

6. Sex of Student (SEX) 

7. Mother's Etucetionel Level (highest grace) (MEL) 

8 


Father's Eéucntional Level (highest grace) (FIL) 
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Table 2 


Criterion: Orcer of Precictor Intry into Optimum Brttery 
Stanfore fchievement Mult. 

Test; Frimary I F lst anc Bre th 5th 6th 

Vord heading 065 MET PES SEX REV 


Paragraph licaning 74 Baht PIS FD Bhs TEV 


Vocabulary 67 PRS EWRT FEL SEX REVO __ 
Spelling 73 ELT PRS SIX KEV FD TEL 
wore Etucy Skills 67 EXYkT PRS SEX REV FD oe 
Arithmetic 66 PRS nT "OL FD SEX eae. 
Sum of Stancare Sccres.78 LT PRS SLX FD RuV Ge 


'Precicturs were as follcws: DLT = East Vincsor Reaciness Test; PhS = Peabody 
raw score, SEX = sex cf stuccnt; LEV = number of reversals on DYhT; FEL e father's 
ecucntionnl level; HEL = mother's ccucational level; FD © figure Crawing porticn 
of Metropolitan Leacinuss Test; BLS = Berry raw score. 
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Table 3 


hank Orcer of Predictcr Vrriables in Accounting 
for Criteria Variance 


ce 9 er a ce a 


ee es re 


Sun cf Foints’ 


Combinec Sample Unles Females 


Predictor 

1. Enst Winescr Ireaciness Test 40 40 27 
2. Peabecdy Picture Vocobulary Test 37 36 38 
3. Sex 2l ae aces 
A. Number cf Symbol Leversals (from the DYNT) 15 16 8 
5. Figure Drawing 14 13 13 
6. Fathers Etucction Level S 4 11 
7. ticthers Education Level 4 3 5 
8. Berry Test of Visual Motcr Integration 3 0 7 


equation 


"Points were accumulstec as foll.ws;: first place entry intc the rerression As 
6, second place is 5, thire plice is 4, fcurth place is 3, fifth place is 2, 
sixth place is l. 


sis 
Table: 


Lankings of Orecictcrs Fur ilsle Subjects 


Critcria tHultiple 1 


PM 73 MMT EV PhS FD = 

v .63 PES ELT FEL LEV —_ 

sp -70 IVT PLS rD —_ — 

“Ss 71 PLS BURT TD = _ 

Ah .66 IML? PLS rb tL os 

SU! 80 ELT PLS Tit FD = 
Trble 4 


es of Precictors Por Fomalcs Subj 


. Criteria Tultiple }. 

Uy. 43 
PH TT 

Vv 14 PS FEL Evi.T at Feaie 
sp 015 EW1T PLS FEL LBV a 
WSS 47 PLS LEV = rs es 
i. 70 PIS BEL BLS fener =: 
SUH “74 PIS EXIT YD ca aa 


‘spbreviations are as fellows: Wh = Word leading; PH = Paragrapli Mconing; 
V = Vocabulary; SP = Spelling; WSS = Wore Study Skills, Ah = Arithmetic; 
SUM = Some total of the stsndard scores 


